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Author’s Preface. 

This little work treats on the state, con- 
dition, and formation of the surface of the 
moon, a subject which has been accepted 
by recent astronomers, but, reasonablj’^, not 
without a certain amount of distrust. This, 
for the sake of simplicity, wo shall call the 
“Mechanic of the Moon”. 

The author has reason to believe that the 
hypotheses which are expounded in the 
following pages have been accepted by the 
majority of modern astronomers and astro- 
physicists, notwithstanding the seemingly 
incredible and extraordinary opinions re- 
presented; 

This work will be distinguished from all 
preceding treatises on the subject, inasmuch 
as all matters which arc already known to 
astronomers and astro-physicists, and which 
may, therefore, be considered as fully or 
partially exhausted, are omitted, in order 
that the attention of the reader may not be 
distracted from the principal point, namely, 
the Theory of the Mechanic of the Moon. . 

It will be the author’s aim to attract the 
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attention of the scientists to some other 
important points, to enable them to find the 
pathway which leads to an intelligible and 
aec;ept;able theory as to the Mechanic of the 
Moon, the private treatment of which is not 
the object or intention of the author. In the 
intoreets of science, therefore, tins little work 
is recommended. On the other iiaiid the 
author begs leave to place himself at tin; 
disposal of an 5’' of his kind readers wlio 
may desire further elucidation, or eulighton- 
ihent, and offei’s them all the assistance 
alifl information in his power, 

In conclusion lie can only hope tliat tills 
English edition will meet with tlie same 
appl’oval and support wliich has already 
been accorded to the German and Fi'onch 
editions by many notable astronomers and 
others. 

LiUcerne, Villa Watt, January, 1906^ 

Robert Seliincller. 


Introduction. 

The Moon, our faithful companion, is the 
only object which, in consequence of its 
relative proximity to our earth, allows, with 
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the aid of optical expedients, an extended 
perception of the singular nature of its 
surface. 

The astronomic and graphic arts have 
splendidly succeeded in making accessible 
to a larger circle of participants the repre- 
sentations of the surface of the moon, which 
are incomparable in their magnitude, magni- 
flcence, and singularity. Though the moon’s 
surface is well known to many learned 
men nowadays, and though thei’o is only 
the question of the priority in discover- 
ing insignificancies, wo are still in want 
of a, decided statement from some com- 
petent authority on one of the known theories 
as to the oi'igin. The cause of this passiveness 
on the part of scientists lies especially in 
the total inndcquacj'^ of coincident terresti'ial 
models, and also of a scientiilcally fixed 
theory, from which we could deduce the 
mechanical principle of the beginning of 
formations on the surface of the moon, 

The author is convinced that the in- 
vestigators of tho subject of the moon’s con- 
, Btruction have had neither the former nor 
the latter of tho above points of support 
at their disposal, therefore, the solution 
of this question could not be expected of 



H TUl'i WJNAll snUKAOK HLKVA'I'IONS. 

tlioni iilono; moroovor, (;ho hypothosos lullicr- 
to niiulo, wjilt Uioir (;()nlriuli(;l;ions, \v<^r(i 
not at all ooihIikua'o to tho soarcli lor innv 

tlKJOl’iOH. 

Now ono nuiHt oaruostly ask if tlioro in 
not to ho found a aouroo IVoin whir.li wo 
{lonld dorivo an explanation about this 
iVKUihaiiic, uotwithstaiidinA' tho lailui’o and 
ixilnts of aj^nuoinoid; in tho niassivo of natnr(^. 
Tho following- olnujtors will answiu' this 
question. 


I. Origin of the Lunar Surface 
Elevations. 

'i'lio honoured i‘(vador doid)tl('Hs is tuvai i' 
that hiilnirto iKMihor th(^ pro(('s,si(aial scionlisl 
nor tho amiitonr .stinhait has tianiK'd this 
snlijoot of tho. Alochanh* of tho Ahaai onliredy 
apai’t from otlnu' oonsidorations, and if this 
oooiir.s witli tins aid of this W(alc, by an 
aniatour, it will ho. from spoo.ial <;ana<'H whioh 
havt\ hid hint to do it. 

'I'lui mitiior has (adhic.tcid oxptirio.no.os 
liom varioitH points of ohsorvation whh'li 
are soaiHioly likely to Ini noi'.ossilthi to (ivory 
astroinanor and astro-physhiist. lit*, has 
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(l(wol:o(l hiH iitkoiition, I'or many yoars, to 
(iortaiii 1)110110111(5110., and has collected data 
tlior(.'.li‘<)iii which are alone able to loci to a 
rif>'lit iindorstaiiding of the formation of the 
siirfn(.!(5 of the moon. In other words, the 
l)rof'’ross of the sclonco of astronomy for its 
own piii’iiosos, seems to oxcludo the possibility 
of a right delinition of the mechanic of the 
moon. 

The author has studied this question for 
many yoars. It is not long ago since he 
made the remark to two noted astronomers 
that it has not been possible for science to 
demonstrate to a conviction this moon theoiy. 
It may here bo remarked that the author 
has conducted a machinery fa.ctory and 
iron foundry for twenty-seven years, the 
same work being now csonducted by his 
nephews. It must bo justly admitted that 
already ICbert and the roprosontatives of 
the old theories of Hooke, R. Fall), I’aul 
I(Ohnia,iin and others were approaching to- 
wards accuracy. Had those scientists had 
the experieiKio of many old iron foundor.s, 
the treatment of this subject would not now 
be necessary on the part of an amateur. 
This does not mean, that the inquiring astro- 
nomef can simply address himself, without 
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further consideration, to an iron founder to 
confirm the opinions which arelmrein setfoi’th, 
Nevertheless it is certain that any good 
iron founder who has had the opportunity 
of studying this book, would be able to 
prove the exactnes of what is stated. The 
iron founder possesses, already in his early 
practice, the possibility of recognising whethei’ 
newly founded iron will give a good and 
perfect, or a defective casting, though the 
iron be still covered in the mould. This 
knowledge, obtained by constant experience, 
can bo ascertained by the degree of tran- 
quillity or of agitation in the expulsion of 
the gases during the process of casting 
In this manner we shall commence to under- 
stand the iraijortance of these phenomena, 
when we state the fundamental sentence: 
‘'All the elevations on the moon have been 
produced by the gaseous and molten expulsions 
in a period limited only by the cooling process”. 
This dogma gives the key to this ivhole 
moon theorjL as in all the movements and 
dislocations of the matei'ial this molten state 
is always assumed. With regal'd to the 
material, as well as the imaginative, processes 
in the moon, many very clever men have 
made the fault of seizing upon models from 
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the earth’s muss. This prejudice has led, 
for example, to the opinion that there exists 
on the moon air, water, and seoriai, or muddy 
scum and I’ubble, snow and ice, while the 
contrary theory that none of these elements 
exist would appear to be the more accurate. 
On the othei’ hand, that wiiif^ed word “crater” 
has led to the fatal consequence, that the 
charactei' of the volcanic mountains was 
regarded as the ineclianical principle of the 
lunar foi’inations, and this has induced 
many investigators to have recourse to 
hypotheses, which can bo easily dis- 
proved by all who are familiar with the 
conduct of molten masses. Klein writes in 
his “Manual of Astronomy” for the year 11)01 
as follows : — 

“W. Pickering thinks that on account of 
his observations of the moon made at Are- 
quipa the “mares” are not to he considoi'cd 
as the beds of tormer seas on the moon, 
but they had, in his opinion, never pic- 
sentod any othei' aspect than they do at 
the present time”. 

Also he does not find it probable that 
the moon had over, like the earth, sustained 
animal or vegetable life; its surface had 
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boon ninco l;ho roinotosi; poriod l:o nil intmilK 
a dry and unfoi'tilo dcHorl:. 

In anothop paanaffo of llio .sumo ]iuldi(“- 
alion lioaaya: “PickoHn}.;’ has l()(d<od in vain 
for ovidonoca of fornior aoaa in Lito man's; 
indications of those proved, miiU'r ldf>'lior 
optical power, to be more likely tlio elbicls of 
boat and the molten Hood”. 

The first two of theae sonteneea pidnt lo 
tho remotest antiquity of origin, while the 
last two aentencos refer to tlu' heat and 
How of molton material. Tliese jiidgiiKud.s 
as to poriod and properties id malter by 
Pickering have, in the opinion of Ihe antlior, 
boon the best which have ever been formed 
and asserted as to the genesis td' the moon's 
surface, Cor they siqipo.se the only ace.i'ptabh' 
mechanical princi])lo of that formation, tlmt 
is, tho liquid state in a ]»ori(Hl whieli is only 
limited by the cooling process. 

It may be asked, if there are gixmt 
difliculties to explain tlie mattcu' in ihis 
manner to those who have never had ilie 
opportunity of observing tho (uindnct (d 
gaseous molten miwses, so that tliey may be 
convinced of tlio accuracy of prcKsesses wldcli 
ai;o to bo dealt wlth'f 
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Tile .luthof lliinks that, among thescientists 
for whom this little book is intended, all those 
who are not under the prejudice of anj'^ false 
hypothesis, Aviil, after profound study, accept 
with satisfaction, the author’s explanations as 
they can be rightly understood, Avitliout special 
professional knowledge. 


H. The Mass of the Moon. 

It has not to be ascertained that we all 
agree in the persuasion that the moon was 
a glowing molten body before It became a 
solid mass. We may also accept that those 
conditions of fusion liad existed during the 
early stages or proce.sses in the formation 
of our world, but at a much later period. 
The material of the moon and tliat of the 
earth cannot have differed much from each 
other in those periods of transformation, 

Notwithstanding all these conclusions, 
and oven of the analogio.s betiveon the moon 
and the earth, the conden.sation of the crust 
of the moon and that of the earth subsequent 
to tlio first formation of stone had quite a 
difl'drent course, so that the moon, though 
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much old(*f thtin tho earth, lias, in coin- 
pai'ison with tlio lattor, iinito an ('inliryonic 
clniractor. 

The prohiiblo cause of tlie moon not 
havinfi’ passed out' granite epoch, lies near 
at hand, as the moon, presupposing analogy 
of the material, had eighty limes h'.ss lutal 
heat, while the surface of cooling was only 
about fourteen limes sniallor lhan that of 
the earth. In this dissimilitude lay the 
cause of a long series of dinorenc.es het 
ween the two spheres ~ the, moon and the 
earth — as reganls their present state. 

In the (Irst instance, every invesligator 
of the moon must consent ihat there is 
nothing at all that cmtld he compared, free 
from objection, with anything on Ihe earth. 
Farther, the furi'ows, or ratlier ri'iits, show, 
quite clearly, that the extreme outer crust 
of the moon is compo.sod of brittle or friable 
quart};, or of glass-like niinerai, which must 
have been rent through and through by Ihe. 
violence of tlio earliest c.ooling jirocessi's ■ 
a point to which wo shall again refei’ in 
the following chapters. 

Tho toughness or tenacity of the mass 
of the moon in it.s rofi-actory stale of fiisioa, 
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which properly belongs to quartz oi- ghiss 
in !i iriolteii state, has been rightly perceived, 
iuid c'oiiimeiited on by Hooke, Dane, R, Falb, 
Schmick, Lehmann and others. 

For those kinds of .smelt-streams (ati-eams 
of molten matter) are also speaking- the 
different glowing ci'aters, a.s well na the 
crusts of lava or slag which are ihi-own 
together over the plains of “mare,'' (o be 
i‘ecogni.secl by the unaided eye as dark 
plains, but which never attain gi'eat height. 
Here it may bo remai'ked that it musst bc' 
understood by the word “magma" the mass 
of tlie tlnid matter and lava or slag, a darker 
floating crust, which has been exuded by 
the purifying or refilling process, also the 
jets as well, as the whole dynamics of the 
moon presupposes, as we shall see later on, 
the tenacity of the glowing molten subatHnees 
and the friability or brittleness of tho cool- 
ing masses, as there always have boon 
savaiiis who have rightly judged tho one 
or the other of those extremos. 

The aspect of tho surface of tho oai’th 
at the period of tho first cooling, or the 
g-ranito epocli, might ])robably have had 
some resemblance to tho aspect of the moon’s 
surface to-day. Atadopth ofsomo 85,000 motors 
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we might porlmps iirrivo iit il)(i (;i‘(isls of 
craters ami ring-mountains, wliioli arc still 
preserved in their originni form nnd liave 
kept the Ijomogoncons (;lmra(;t(M' of gliiss- 
lilce fragments wliich, although Ibrming 
part of the great ni)hcaval, or cafastroplit*, 
have remained intact, inasnuK-.h as tlui latei‘ 
coagulated deposits have not destroyed th(is('. 
formation.s. 

Such (jlmmi formation with its high moun- 
tains and almost without sc-.oria. in its valleys 
and profundities forms the l)0(l of tins Atlantic. 
Ocean between Greenland and tlie ^Vr.ores, 
about wl)ich Tormier, of the. Academy ol 
Sciences, in Paris, has rei)ortO(l in tlie y(^ar 
1,S99. The question would legitimalKily arists 
whether it would not bo in the interests of 
science to ascertain as far as possihh.i the 
formation of this vast extent of glass-llk(^ 
mountains and valleys. 


III. The Explosions. 

In beginning this subject it may lie I’o- 
markod tlint for all the following explana- 
tions whicli have reforence to c(Mi;a.ln ob- 
jects, the “Parisian Atlas of the Moon” by 
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Messrs. LoDwy and Puiseux, lias been used 
as the .source of information. 

Under the title of “Explosions” are under- 
stood those functions which Jiave caused the 
peculiar and typical eminences on the moon. 
These explosions, or expulsioins, have been 
partly of a g-aseou.s, and partly of a fluid 
nature, where the gases and vapours pro- 
duced by the heat and the contraction 
resulting from the cooling and solidifying 
(or condensing) operation, were the moving 
can.se. 

When the surface of the moon was still 
in a fluid state, the gases and vapours pro- 
duced in the interior made their e.scape 
through the surlacc in a. similar way, as can 
be every day seen in the common cooking 
or melting pot. When the mass begins to 
thicken this process of evaporation under- 
goes a change, .so that the discharged gases 
force up the masses from below and deposit 
these masses on the edge of the aperture 
thus caused. 

Tn flg. I the reader will find an en- 
larged illustration of the crust of a loaf of 
bread on which these openings, oi' exhausted 
steam holes, caused by the escape of vapour 
during the proce-ss of baking are distinctly 
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shown. Every student of the moon will ad- 
mit that tliere is also on the surface of 



Fig', t. 


that sphere something in the nature ot these 
depressions or dimples. 
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Fig'. 2 repposonts a soal, the edge of 
wliicli has the form of a real crater, caused 
by the expulsion of tlto vapour in the heat: 
ed sealing wax. 



riere also it must be conueilod that on the 
moon’s Ruifaco, as represented in the Parisian 
Atlas, there are a great number of such 



.explosions. 


SiO 


crfitei's, wliicli clistinguisli themselves by their 
gTeater depth and brilliancy in the interior, 
and which the author ha.s designated by the 
typicai expression “bubble-cratei'”. 

There does not exist much difference 
between a “bubble-crater” and a pit, as 
both of these owe theii’ origin to exactly 
the same cause, and are distinguished only 
by their relative depth — the smallei’ being 
known as pits and the larger as craters. 

A special kind of these two are the 
“bruises,” covered pits and bubbles, which 
exist in great number on the surface of the 
moon, and stand out against the surrounding 
matter, ground down to lenticular elevations. 

This phenomenon is strictly self-evident 
and has already been rightly so recognised 
by students, for in every bakery, in scaling 
wax, in east iron &c., it occurs when the 
gases or vapours in the heated material can- 
not explode the crust and consequently foi'in 
these “bubble -craters” or inflated liollows. 

The formations which come next in order 
are those wliich have been caused by ga- 
seous expulsions, and the (undamporury ejec- 
tion of magma, — the magma crater, These 
formations, called by tlie winged word “cra- 
ter", have given much occupation to many 
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gfofvt thiiikoi'S, while it may bo said, the 
whole theory of the structuie of the moon 
is a relatively simple matter as soon as the 
true point of view has been ascertained. 
With the escape of the magma from the 
interior to the siirface occurred the develop- 
ment or evolution of gases caused by the 
contraction of the crust in the cooling pro- 
cess. At great depths no gases whatever 
existed in consequence of the pressure of 
the superstrata, but such gases did exist 
only at a moderate distance below the sur- 
face, and were liberated from tho glowing 
molten mass, and this circumstance caused 
tho acceleration of the expulsions. 

The grandeur of the various forces whicli 
wore ill operation during the formation of a 
crater by the rush of the molten flood sur- 
passes human imagination. The expanding 
gases would drive along with undulating 
motion beneath the molten masses which 
Avoro forced to the surface where the circum- 
foronce was only limited by tho cooler con- 
ditions. The driving asunder and flowing 
back of the uncooled masses, induced for the 
time tlie formation of dams. The result of this 
movoment was that the bases of the craters 
vvGi’o partially softened and forced upward. 



aa 'I’iiK KXi‘T,()siONs. 

wluM'oforo all tlu*. tfouf-’li-slmjaul holtonis of 
tho orators arc lyitift’ at f^roaltu' (Uiplli lliaii 
tho mass sm’roiindiiif;' the. rainpart (ir daiii 

Tho aiitlior oaiuiol; tbrlxMir to (loiiKiiiHtralo 
this ovoivt, \vlu(!h is \v(!ll kiiowti lo liini, ol' 
tho Cormation of those! orators and tlio plains 
of tlio dams. In iif?. il, will Ix! s(!(!ii a simple! 
and rathor primitive! lextUiii;;’ apparatus lor 
tho ejxperimoiital prejdimtioii ed' iiK'ltexl e!riip- 
tions. Tlu) thoeisands e>f millieiiis ol timeis 
didoronoo in the! oideieail pre)i)e)i tiem of tlieesee 
minifitnro oxporiiiionts anel the! reeality makos 
tho nsG of more tGuaeiieais, en- sieexeilleeally 
heavior, material impossible!, and feir tix! 
purposes of those experiments, neithin;!: men-e! 
coiivoniont can bo nsoel than the eeasily mol- 
tod common wax. 

Tho apparatus is evelvantuftoemsly plaeieeel 
on a gas-cooking‘, hearth, ami by moans etf 
a lover and piston which cejiisists of a tube! 
of 1 inch diiimotor, l)eing edewoel at the! in- 
forior end, tho niodoi-atoly lioatod, sonri-llniel, 
wax must bo ralsoel on thei eiako eef wax 
which lies on tlio plate over tlu! eieick, in 
order to provoiit tho fusion of the! eiake! eif 
wax by tho warmth of tho apparatus, a piece! 
of pasteboard with an eiportui o shemlel he,! 
put under tho oake!, wliif;h at tlio hoghmiiig 
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should also have such an openinj*' of the 
same size as tlio dam, as the limitation cannot 
be well demonstrated in consequence of the 
smallness. The primitive foot, or base of 
the lever is not flexible at the lower end, 



Eigr. 8. 


thus affording to the hand a better support 
during.the manipulations; instead of the upper 
link the lever is provided near the screw 
of the piston with an oblong hole, which 
gives to the piston a slightly turning move- 
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raent. The under frame was intended for 
the Uvse of charcoal firing and could, there- 
fore, be dispensed with, in which case, the 
plate of the piston will be furnished directly 
with feet. 

Below the outlet there is a cock which 
allows of the melted wax being kept back 
for a short while, or for the stoppage of the 
flow when the experiment i.s completed. 

G-reat patience and practice ai’e neces- 
sary for the aucco.ssful manufacture of per- 
fect objects which do not need to bo bettor 
finished by hand. Nevertheless the cooled 
bed of tlie crater must be pierced tlirough 
bj’’ a thick warmed needle, when it is desired 
to make a trickling cone. 

For the making of a cake of wax a mould 
is to be used, the inner walls of which 
should be oiled before putting in the wax, 
and the latter should not be too warm, so 
as to prevent its adhering to the sides of 
the mould. 

For those experimenters who might be 
disheartened or discouraged by hiilure, the 
following counsels may not be amiss. 

(1) A number of cakes of wax must be pre- 
pared first, and when sufficiently cool, a hole 
is made in this wax of the dimensions of 
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tlie extreme periplieri which is to be given 
to the crater, as the cake of wax has a 
distinct tendency to become too soft during 
an extended (or very lengthy) operation. 

(2) The piston must be warmed before- 
hand by placing the apparatus on its side 
on the hearth; afterwards the wax may be 
put in from above. 

(3) The cake of wax should not be placed 
on the plate before ascertaining that the 
wax in the piston is warm enough. 

Dining this time the piston, with lever, 
must be drawn up so high that it becomes 
clamped. 

At the outlet from the cock are two 
pieces of pasteboard, and under the cake 
a piece of newspaper, all of which should 
have a perforation of at least 8 mm. 

For holding the cake of wax a thin disc 
of tinplate or sheet metal is necessary, and 
for clamping the whole together four wire 
hoops are required. 

In oi'der to properly observe the forcing 
upward of the material, the apparatus should 
bo withdrawn from the fire at the moment 
of putting on the cake of wax. 

Now press up over the edge of the cake 
of wax the fluid wax, but without lotting it 
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flow off, and Uion cause il; to retire to the 
bottom of the piston so tliat there may fol 
low one expulsion of betAveen three and oiglit 
seconds duration. 

When the edge i.s found to be sufficiently 
developed the melted wax may be allowed 
to flow back to tlie desired depth, tlien Hluit 
oft the cock, and fan some air to tlic cuiko, 
by means of a piece of cardboard, in ordcu’ 
to accelerate the cooling. 

When, aftei’ some minutes, llie bottom 
of the crater has taken tlio yellow coloin’ 
of the wax, remove the pasteboards luwizon- 
tally, and, a little later, pass the bIad(A of n 
knife between these pasteboards' and tins 
sheet of newspapor,. and the work is for tluA 
present completed.. At the resumption of tlio 
experiment time must be given for the cock 
and the channel to have become snftlcicntly 
warmed by the heat, the latter being open- 
ed bj'' the passing of a warmed knitt- 
ing needle through the cock and canal. 
The raising of an oozing cone demands, 
with regard to the minimum quantity of fluid 
mass which is required, another apparatus 
which is shown in flg. 4, 

The foot of this apparatus is the sumo 
as (or a new inferior part of) the apparatus 
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shown in fig 3. The piston has only a width 
of 7 to 8 mm. The button of wood serves 
as a support for the gold linger. At the 
outlet a horizontal plate has to be fastened 
as in fig. 8. 

Every bottom of a crater on the moon 
had it.s tUiid nucleus so long as the cooling- 



Fig. ‘i. 

process allowed of an expulsion. In our 
case the use of a warmed kniiting needle 
suffices for the making of a passage for the 
wax, the surface of the ebullition, however, 
must not bo touched. 

These manipulations aro the best means 
of imparting the mechanic principle of the 
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typical elevation.s of the moon to persona 
who have had no opportunity of observing 
the action of fire-nioltecl masses. 

The author feels quite assured of the 



Fig’, f). 


success of the above described melting' pi'o- 
cess in miniature, and strongly recommends 
the trial of these experiments. Tlie author 
would be very pilea.sed to sec photographs 
of such successful experiments made by 
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other persons, as the studj’^ of such a dis- 
play is not without scientific value. 

In figs. 5 and fi will be seen represen- 
tations of wax ebullitions which were made 
without much practice, and yet the appa- 
ivatus fig. 3 had then no cock for stopping 
the How of melted wax. The crater of Brtig 
in the Parisian Atlas, and other craters, 



Fig. S. 


show, however, a great similitude to the 
middle-sized crater shown in fig. 6, 

The following remarks have reference 
to the illustrations of objects made by the 
author with apparatus shown in figs. 3 and 4. 
Pig. 7 represents the plain of a rampart 
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of the Archimedes ordei', for the formation 
of this mode), the sluitting’ of die cock of 
apparatus was iiccessai'y. 

Fig. 8 represents a so-called Ctoijw wliich 



Fiff- 7. 


was formed bj' the apparatus, lig. ;!, wliilo 
the apparatus, fig. -t, is better adaiited for 
•the production of small craters and trick- 
• lilig (or, oozing) cones, 
i : :Fig. !) shows a delicate ebullition of ttie 
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plain of a rampart, tliong'h it would be still 
too high with I’egarrl to the greatest dimen- 
sions. There had been made attempts' at 



Fig. 8. 


ealciilations for ascertain iiig the climensimis 
and tliG extent of space of the ramparts, 
but without success, as there existed difl'er- 
en(: factoi’s which innueuced, unfavourably, 
those computations. The (actors are the 
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following : The state of cooling of the ground 
at the beginning of the eruptive action, the 
teraperatui'e and the quantity of tlic gases, 
the tomperatin‘e of the magma and its quan- 
tity, the periodicity of tlie ebullitions, and 
their duration, which was never iinaltorablo 
(always liable to change).' 



Fig 


Out of these factors result innumerable 
variants, which explain that the piinciplo 
of the round elevations on tlie moon must 
be the same from the smallest to the largest 
rampart 

Fig. 10 shows a fine aiinnlar rampart 
with a deepened ground. This figure servos 
to contradict the opinion that the ramparts 
had not a circular shape, as the annular 
form seems to be the regular shape, while 
other forms are the exception. 
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Fig. 11, A very well-knoM’u objeel on 
the moon is the Wavgentiii, which 1ms be- 
come filled by a coiii'se of .strong oozing 
without discharging gase.s. This object (War- 
gentiii) cannot have been over-filled, as the 
over-fiowing liquid would have worn a 
channel foi’ emptying itself more completely. 
Of course the ebullition which wo liavc( in. 



Eig. 10. 

thi.s instance (fig, 11.) does not quite .suit 
for comparison with Wargentin, whicli has 
only low ramparts. 

Fig. 12 represents a strong ebullition 
from an ordinary crater. 

Fig. 13 is a type of a real Tycho-bovvl 
or cavity. 

Fig. 14 shows a plain of a rampart, as 
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of bladder craters, which can easily be 
made with the apparatus fig 4. 

P'ig. 16 represents a combined plain of 
rampart with difl'erent ebullitions, of which 
the Clarius represents the most superb ex- 
ample. 

Fig. 16 represents the (Avin-like Theophi- 



li- 


Fig, II. 

ins and Cyrillns, although the ground of 
Theophllus lies at a nuicli greater depth 
than it is in I’cality. 

The marks of the termination of the ac- 
tion of eruption on the moon are very dif- 
fei'ont in cluiractcr. In many crater basins 
tlie magma wdiich flowed back ha.s appa- 
1‘ontly hardened horizontally, and become 
flat in tlu> process of hardening, , v\'hilo others 
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have foi'inecl more or less large oozing 
cones by the effort of ebullition, inflations, 
or by oozing. 

Ail men have wondered that not one of 
these oozing cones have reached the height 
of the surrounding rampart, and yet the 
answer to the question is almost given. 
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wlion we consider that tlio cooling pi’ocoss 
at a minitrmm rate of advance must soon 
have put an end to the last dying activity. 

As there exists between pits and “bladder 
craters” only a difference with regard to 
size, so there exists up to the largest 
rampart, or ring plain, the concordance 
that tliey all work spasmodically, forming 
shoi’os, which, as a phenomenon, is quite 
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of bladder craters, which can easily be 
made with the apparatus fig. 4. 

Pig. 15 represents a combined plain of 
rampart with different ebullitions, of which 
tlie Chirius represents the most superb ex- 
ample. 

Fig. IG represents the twin-like Theophi- 
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Ins and Cyrilhis, although the ground of 
Thoophilus lies at a much greatoi' depth 
tlian it is in reality. 

The marks of the termination of the ac- 
tion of eruption on the moon are very dil^ 
feront In character. In many crater basins 
the magma which ilowcd back has appa- 
rently hardened horizontally, and become 
Hat in the process of hardening, while others 
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have (bt'ineil more or less larg'o oozing 
cones by the eflbrt of ebullition, inliations, 
or by oozing. 

All men have wondered that not one of 
these oozing cones have reached the height 
of the .surrounding rampart, and yet the 
answer to the question is almost given, 
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when we consider that the cooling process 
at a minimum rate of advance must soon 
have put an end to the last dying activity. 

As there exists between pits and “bladder 
craters” only a dillbronco with regard to 
size, so there exists up to tlie largest 
rampart, or ring plain, the concordance 
that they all work spasmodically, forming 
shores, which, as a phenomenon, is quite 
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contrary to the so-called Pales, Sinus, Lacus, 
and Mare-ebenen whicli extend themselves 
only by destroying the shores. The plain 
ramparts are mostly level inside in con- 
sequence of their extension, and they 
agree witli the marsh-plains in that they 
.are mostly covered by a crust of lava or 



Fig. 18 . 

slag, and that their plains may be nnsym- 
metricallj^ garnished with pits and bladder- 
craters. 

They might owe their origin to the in- 
creasing diminution, respectively, plugging or 
closing by the melting of other openings on 
the moon’s surface, and to the formation of 
magma. It may here bo said that with the 
sintering down of the last opening of the 
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ci'ater in the period of surface hardening 
every ebullition must have ceased, and that 
elevations cannot since have been originated 
on the moon. 

All those elevations of which we have 
spoken hitherto, were preceded bj' unt5^pi- 
cal, thin, fluid ebullitions which will pre- 
sently be explained, and which may be call- 



Fig. I‘i 


ed Alps, Apennines, Carpathians, &c,, .so as to 
be better understood. The i-eader will never 
find that at the foot of anyone of the.sc 
ranges the crater had been wholly, or oven 
parlially, obsti'ucted, while, on the contrary, 
the destroying of craters occurs sinniltano- 
ously on the large plains. This fact proves 
conclusively, that at the time of the irre- 
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gular coagulating of the Alps, the ol.li 
mass of the moon was not sullUvicnl 
compact foi' taking regular foians, lunM 
theless, the mass was still douse ciiougii 
carry the accumulation of magma (or C; 
forming of tlie Alps which seemed to 
full of “bladders" which resemble swtill 
sealing wax. 



Fig, 15. 


; All things point to the conclusion tl 
after the above meiilioned Alps, thorenmin 
plain or surface of the moon was (juil;o 
vered with craters, but before the I'oriujit 
of Palus, Sinus, Lacits, and the marsh i>Ui 
The above mentioned masses which nrcs 
vered with lava or slag, and whicli 
formerly glowing molten masses, show, 
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distinctly, their work of destruction. Tiio de- 
struction from crater to crater as well as those 
through the glowing nioiten seas over cooled 
obstructions, form the most interesting' part 
of the mechanic of the moon, as we shall have 
an opportunity to see by an excursion in the 
moon witlt the aid of the Parisian Atlas. So 
typicalai'eall the plicnomena,jfrom tliesmallest 



Flj? U), 

pit to the largest rampart, so multifariou.s 
arc the scenes of destruction in tlio relative' 
iy soon following period. 

With regard to the craters, it may be 
remembered of the Tycho liow he is standing 
as the .sole now formation in the large chaos 
of round craters. As regards tlio formation 
of the marsh plains, it might bo intimated 
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by the somi-melted craters of Fracastor, 
GiU’tiiorj Doppolmeyer, Lee, and others, but 
all those are exccllocl by the under melting 
of the Apennines which represents the gran- 
dest work of de.stntction in tlic moon, and 
whieh may be likened to the clashing to- 
gether of the two seas, Imbrium and Sero- 
nitatis, but more of this hereafter. The pro* 
eess of cooling must have had the con- 
sequence that most of the sources of magma 
were dried up, and that communications 
with the interior were alwa.ys becoming 
fewer, but that those remaining were larger. 
These larger and concentrated explosions 
of magma, with their lava covers, formed 
for all the marshes, the beginning of a grand 
deluge-like period of destruction which re 
sembles the eruptions following the earth’s- 
granite period. The glowing molten marshes 
extended themselves in such a manner 
that they formed, with few exceptions, a 
chain of connected seas. On the lava cover- 
ing of these seas Ave find the most perfect 
example of “bladder craters”, Avhich do not 
reveal any trace of brighter magma in their 
neighbourhood, as do Timocharis, Lambert, 
Picard, and others, The different crevices 
might also be mentioned, which form 
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minute elevations in the covering or surface 
of lava. Tlie Parisian Atlas teaches that 
these crevices can only have originated 
froin the heating of the ground, arrested by 
the formation ot “marc’’, as those crevices 
often began at a certain distance from the 
sliorc, and on tlic other side of tlie remain- 
ing level plains, tbe “mare” do not permit 
of any other explanation than that of wrink- 
ling’, caused by horizontal pustiing. 


IV. The Rays. 

WJiile the larger cratci's of Copernicus, 
Aristotelos, Eudoxus, Atuolycus &c., can 
prove the most violent explosions, the magma 
at their bases nxtcncl for consulerablo dis- 
tanCQ.s from other erntors, as Tycho, Keil- 
lor, and Copernicus, whicli, iu consoquonco 
of tluiir rays, have occasioned scientists to 
foi’in the extraordinary opinions I'eforred to 
more fully in tlie following i)ag’os. There 
canio a time when the oponing.s which 
were not yet closed by tlio molting’, were 
so fow in number tiiat the explosions were 
coniinod to a very few open craters, and, 
consequently, the pro.H.suro in the interior 
was proportionately augmentod. Tlion began 
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llio conibal; of l:lio .suffocatiiiii'^ , 
can bo rocognisod by tho long 
rays, by which W(5 know wliicli of 
tho latest on tho moon; where upc 
tlvity with regard to now 
was contlnod to the interior. 
distingnishos itself not only by t 
of its rays, but there are otlic 
teristics wliich lielp to explain ib 
plosion and activity. With 
expulsion, it may be observed tb a 
tiao made itself remarkable by tf 
length of tho beams which fire 
into the moon’s orbit. Furthoniioi 
ter, itself, speaking for its la-tes 
in its irreproachable state, toi-m.'i 
remaining intact crater in its 
vicinity. At these latest occurrei 
had been more beams of inag-ir 
out titan by all the other crfttei'.s 


V, The Lacerations of -fcli 

The brittleness of the mas« ol 
has been recognised by manj’' as 
and that evidently by the pi-esc 
lacerations or clefts. Our pi’evit 
indeed, does not allow of any o 
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pretation. It lies in the nature of the inatter 
that pi'ogTessively towards the surface every- 
thing must be dissected into details by the 
violent cooling process of which the two 
broken pieces of glass shown in fig. 17 give 
.some faint idea. In the same way ns a par- 
tial wanning can cause wrinkles, there 
occurs the contrary, namely a straining rent 
when a partially warmed plain is cooled. 
It can be postulated that the violent cooling 
of the evidently brittle mass has filled It with 
vents, or crevices, in such a way that there 
do not exist, at least near the surface, pieces 
measuring one yard in length which do not 
show any crevice. It is, however, not the 
crevices supposed to bo visible from the earth 
which afford us this enlightenment, but the 
accompanying phenomena caused by the real 
rents revealed in the above mentioned state, 
of which thct tlie reader may take special 
notice. 

IjOoso masses, or boulder.s, probably do 
not exist on the moon, in general; neverthe- 
less, the spurting and subsequent cooling 
of the mass may have caused the formation 
of some boulders. Much more iraportant, 
howovei’, are the precipices, caused by the 
immense formation of narrow clefts, or chinks, 
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«inl whiH. Iniv.. IH'I, such 1„ on(l scnriw, I.IihC 
Ilic Ifiiicr cun he S-Uiii iVun) tliu ourth, whilo 
we c.iul.l, will, (iiriie.ully, (liscnni tlio cliiiiks, 
even Willi (li<> ui.l uf luiw'ci'lhl ins|,nimniit.s 
III eliiicrvuiiiiii. ii uiiisi occur (:o every astro- 
luiuier iliiii i|i(< ('lolls lire too wide in prO' 
IMiiiiou (o Ilieir leip-Tli. 'I'lu! lij'ht elVecIs of 
litcMc chiiik.s iilso iciich Uui ohsorvor thiit 
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we hove im( to ileal will) sliai'ii vortical in- 
cl'iioiis, lull more with slopes ol‘ lllloil iip 
ilitchoM, I ill' ci'iislioil, or ci'asliiiif-’ niassos of 
wliiclt ittiisl ho ttioro hrilliaut uuilov advau- 
(uKcmis iliiiiiiinulloii, lliuii llio dark cover of 
slurt, sctii'iUi of lava. Wlole tlio hriltloiioss 
nf llio iiuioii’s Hiiri'aco l•.iOl already ho ro- 
cti^oil/.cd liy llio crovlcoH, and wdiilo it loads 
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to the opinion tlmt the whole surface must 
be torn by the violence of the cooling process, 
we have, on the other side, the most res- 
plendent ratification of this opinion in the 
sole provable cold giidinga into the ciiinka 
or slits. 


VI. Changes on the Moon. 

The observations hitherto made force 
upon us, in the first line of postulation, that 
after tlie suppression of tlie activity of the 
Tycho, tlierc was no move the possibility 
of further eruptions on the moon, consequent 
upon the advauced state of the cooling 
process; otlierwise the moon would have 
burst asunder. 

This process of cooling "vvas quite difforoiit 
on the earth, in consequence of the greater 
ainonnt of heated masses. Tlie effusions 
which formed the “mare” plains on the 
moon continued on the earth so long, through 
subsequent periods, until the crust of the 
oai'tli hecaino thicker by about an additional 
40,000 meters, for the results at the con- 
struction of the tunnels of the Sr. Gotthard 
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find the Simplon lend us to presume that 
glowing' molten lava would bo met with at 
a depth of about 42,000 meters. (Aceording 
to Archenius at 40 kilometers, and to Hum- 
bolt and Elie de Beaumont at 40 to 50 kilo- 
meters.) 

The exertion of the investigators of the 
moon is especially turned upon the desire 
to discover new formations, to assert the 
disappearance of structures liithcrto existent, 
or to perceive mechanic changes, Cliaiiges 
in the sense of an originating process, as 
in the case of the spring season on the 
earth, do not occur on the moon, since its 
relatively short period of cooling, whicii is 
still more remote than the first period of 
the earth’s formation. The frequently 
mentioned principles, a real cratei', caused 
by hot gases or magma, cannot ho spoken 
of ; although spectacles caused by motooroiis 
contacts can be observed and may be re- 
garded to 1)6 real craters. 

With regard to the changes, it may hero 
be remarked that on the moon, according 
to observations liitherto made, there may 
be possible tlie following causes oi' condi- 
tions:— (1), Metoorous contacts; (2) Crasliiiig 
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togetlifii' of bladders, so-called, and of crusts ; 
(3) the formation of rents or crevices. 

When a large meteor comes into contact 
with the lava crust of a mare plain, then 
the smashing of a glassy or slaggy mass 
takes place, accompanied by a chang'e 
of colour to white. This change may be 
compared to the white spot which is pro- 
duced on a black lime-stone through a blow 
being struck upon it. Away from the mai’e 
plains, and, especially, in the Alps, such a 
contact could be found out only in the case 
of a "bladder’' being crashed at the time 
of this contact, which fact might be registered 
as the now formation of a crater. 

Let us pause a few moments in contem- 
plation of those crevices or chinks. While 
there existed an epoch on the moon in which 
the hivgest clefts by partial overflowings, 
and heatings with following reinforcement, 
had a verj'^ local character, there are now 
new chinks, Avliich are at this time still 
po.saible on the moon, and have a more 
general importance. 

Therefore, wo shall never find, for example, 
that there originates a new cleft in the 
Gassendi, on account of the Gassendi, or in 
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a marsh on aceounl; of the marsh itself, 
because it could he easily perceived if it 
wei’e so, by their length and direction ; the 
clefts of to-day however, owe their cause to 
a general disposition for cooling. Such a I’ent, 
whicii is dependent on the straining of the 
surface of the whole moon, lias no connection 
with the other conditions of the surface, as 
the direction is given by more general dis- 
positions; a cleft could therefore take place 
athwart the Alps as easily as lengthwise. 

Mhdler has expressed the same opinion 
with regard to the exclusion of any new 
formation at this epoch. We find the follow- 
ing passage in “Klein’s Manual of General 
Astronomy 1901”, p. 121, art. 1 1, in reference 
to the changes on the moon’s surface : “8o 
numerous may be the revolutions which the 
moon’s surface seems to have suffered that 
they must ail surely belong to a veiy re- 
mote period. Annular mountains, or .similar 
big formations, do not now occur on tlie 
moon; the observations made by Mlldler 
have even led him to the following opinion : 
On the moon everything has now arrived 
at a state of tranquillity.” Klein de- 
nominates this opinion as false, and reCeiNs 
to discoveries which cannot be denied. 
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but as to the reality of which different 
opinions may be held. 

Though tho formation of clefts and the 
(ioiitacts scarcely belong' to those changes 
which were referred to by Milcller under the 
term “movements”, it must, in addition to 
tho noting of still possible changes, be con 
sidered that his opinion is right. Less fort- 
unate seems an expression of Wisliceniis : - 
“So much still follows out of the hitherto exist- 
ing opinions that one cause cannot be suf- 
ficient for the explanation of the origin of 
the formations on the moon, or, that wo 
must presume, at least, the development of 
such different formations having occurred 
also in totally different epochs. 

To this intimation the author must remark 
that it has been tho acceptation of so many 
different mechanic factors and epochs which 
has formed the greatest impediment lo the 
hilhorto conceived astronomy of the moon. 
It was the same with the theories of the 
volcanic analogies of the earth. At the end 
of this chapter the answer which was given 
to the author by a qualified astronomer will 
bo found. 

With reference to an article in an astro- 
nomic journal, the author made to a cele- 
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brated nstronoraer known to him the remark: 
“If only a wart more or less on the moon 
would 011(56 be a matter as indilferent to th{5 
astronomers as it is to mel” 

The answer of the learned man was ns 
follows: 

“Your opinion on the importance of the 
so-called di.scoveries of miniature formations 
on the moon is surely shaved by most astro- 
nomers, with the exception of those w’lio 
make, from time to time, a little noise about 
such trifles. Some years ago, these dis- 
coveries followed one after the other, 
but without receiving great attention. It 
would bo different, however, if a certain 
part of the surface wore systematically 
examined from time to time and if tliis 
particular part slioulcl .show though very small 
new formations; but tor the genei’al explana- 
tion of the topograplilc formations muoli 
would not be gained, probably nothing. The 
wished-for time for the astronomers is already 
at handt 

“None of those who know the right way 
of investigating the moon, would wish for 
further material for observation. It is still 
striking that so few occupy themselves W’itli 
the moQn from a physical point of view, but. 
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of cour.se, to-day everyone engaged in tlie 
study of astrophysics turns to the spectro- 
scope to speak the first word, and with 
that aid only, iTuich cannot bo found on the 
moon”. The author joins his opinion to the 
views of this illustrious learned man. 

In no very distant time science might 
conquer this point of Anew, whore it has 
not already done so, that pretended dis- 
coveries of miniature formations on the moon 
are not able to give good explanations for 
the mechanic principle of the structure of 
the moon’s surface, and that, on the other 
hand, in the present state of astrophysic 
photography the latter ought to fui’iiish the 
proof of new discoveries on the moon. The 
reader may find this intimation somewhat 
superlluous in this place, but ho must take 
into considoration that much ot the present 
literature is often very far from making any 
mutation in this department of the astronomy 
of the moon. 

VII. The Diverse Theories 
of the Moon. 

After what has been said hitherto, this 
chaptei’ might give occasion to many com- 
mentaries, and everyone who dedicates him- 
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self to this criticism is convinced that of ten 
diffei’ent theories of the moon, nine must be 
false. This is poor consolation, but itrominds 
us of the many absurdities which have been 
stated about the moon. He would indeed be 
a very instructive critic who could explain 
the reasons for banishing these unjust as- 
sertions to the realm of the fairy-tales. How- 
ever, the author finds it better for his pni'- 
pose, to suspend a commentary for tbe present, 
as he may, probably, have opportunity to 
make some comment hereon later. Without 
laying claim to infallibility, the anther cannot 
forbear to touch, with the aid of literature 
in his possession, the nature of some of the 
theories of the moon. 

A rather considerable number of investi- 
gators advocate the theory of violent contact 
according to which the craters, with or 
without cone, owe their origin to meteors 
falling upon the moon, and Avhilst making a 
depression, forced out the surrounding sur- 
face. An authoress makes asignificantremark 
in this connection, as follows: 

“Perhaps these celestial projectiles have 
bored into the slowly cooling surface the 
deep round dungeons. This is a conjeofurc 
which time may yet prove to be correct; 
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in the meanwhile, they do not cause damage 
so long’ as we do not declare them to be 
proved truth”. 

According to anotlier theory the anualar 
ramparts were (juused by whlrl-.storm8. This 
theory, however, is thrown into doubt by the 
(jnoation ; how such strong whirl-winds could 
be possible on the moon which has scarcely 
any atmosphere! 

Yet another theory teaches that volcanic 
action has thrown up the mountains on the 
whole surface, and that by shi’lnkage, or 
concussion, these mountains crashed together 
Into the cavity or hollow, so causing crateri- 
Ibrm apertures. Anolhor not very simple 
theory denotes glowing molten matter in flow 
and ebb, as being the cause of the anmilai’ 
ramparts. Tho representation, however, is 
so fantastic that a further desoription must 
be omitted. More (itting for a moon theory 
is tho comparison made with the boiling over 
of tho lava lakes in tho Hawaii Islands. 

For the formation of the craters a theoi’y 
exists according to which loose masses of 
lava had been thrown out from a centre, 
and that tills lava fell at some distance from 
the contro, tluis forming, in tho lapse of time, 
a cratoi'iform rampart. 
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For the elevation of “Platos” we know 
of another theoiy according to which the 
internal expansion had pressed out of the 
crust round discs of the size of “Plato”, and 
that the magma had come out oC that cir- 
cular hole and so formed the rampart. 

A further theory states that the disap- 
pearance of the moon's atmosphere had the 
consequence of causing a stronger cooling 
of the equatorial continents than that of the 
polar continents which were already cool. 
In these conditions the equatoi'ial regions 
had the tendency to become slightly crooked, 
with the consequence that the masses began 
to float down torvards the equatorial seas, 
while for the craters the theory of volcanoes 
formed the basis. 

Several selenographei's also claim the 
theory which more nearly approaches that 
of the author. The reasons why they could 
not study the matter more conclusively are 
already explained in the first chapter. 

The variety of a whole series of theories 
which are still spread throughout the most 
recent works and publications has been so 
gr(^t that the most learned astronomers 
accept verj’’ sceptically the treatments and 
results hitherto made. The author confidently 
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hopes tliat this may be changed, and that 
the capacities of astronomy and astrophysics 
will not leave nnattempted the exploiting of 
a theory which is based on rich practical 
experiences. 


VIII. An Excursion on the Moon. 

Tlie preceding chapter may not have 
been sufficient for tlie proper understanding 
of what the author’s intention was to con- 
voy to his honoured readers. An explana- 
tion, nccompanied by illustrations of the 
objects, is preferable to the most lengthj' 
desci'iptions, especially when these objects 
can ho dcinonstra.ted by nature or by g'ood 
photographs. 

For the purposes of these demonstrations 
tho Parisian Allas of the Moon (Loewy and 
Pniseux) is very well adapted, and this is 
probably in tho possession of most readers 
interested in tills subject. It is clear that 
on this subject alone a large work mig-ht be 
written. It is, however, the author’s inten- 
tion to treat here on such points only as 
arc specially instructive with regard to the 
mecliaiiic of tlie moon. In this agreeable 
way he hopes to arouse many astronomers 
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and astrophysicists from their not altogether 
illegitimate passiveness and to re-animate 
them for a fruitful study. The author 
confidently hopes that the obstacle which 
had hitherto been considei'ed as insuperable 
by scientists will, by this little work, be 
removed, and that the Avay may thus be 
made smoother for Iho satisfactory study of 
the surface of the moon. 

It may be once more observed that in 
speaking of the movements of masses (except 
crashes) the glowing melted state has al- 
ways been assumed. 

The fascicles of the .selenographic Atlas 
of Loewy and Pui.seux may now successively 
bo treated. 

Fascicle B. 

VI. A terrible chaos presents itself to the 
observer. The mutual destruction has, with 
the exception of Tycho, not left a single 
largo crater entire, as foi' example, the south 
end of the Faraday. The cratei’ ramparts 
often exhibit bubble-craters on the summit 
of the crown. A rent, caused by tlio cool- 
ing process had conducted the hot gaae.s 
to this place; then the cleft became a whole, 
and the formation of a bubble-crater began. 
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This plate is very instructive, inasmuch as 
it shows that the formation of oozing cones 
seldom occurs in violent stormy periods, and 
that, therefore, such cones rarely exist on 
lai’ge craters, while the bubble-craters pre- 
fei'ably rise during a period of disturbance. 

VTI. The mythical Tycho, evidently the 
latest large crater formed, is the only re- 
maining example of an intact crater. It is 
this crater which may thus be regarded as 
having been the last organ for the throwing 
out of magma, before the moon became 
what may bo called “suffocated”. In the 
south we find the most superb and com- 
plicated crater, Clavius, which is surrounded 
by ranch magma and many bubble-craters. 
There cannot bo found on this plate any 
other oozing cones besides that on the 
Tycho, which had been quietly formed after 
the “ (inal eruption.” The destruction of the 
Lexell shows that at its nortliorn foot a 
glowing melted niarsli had existed. 

VIII. The observer is struck by the wrin- 
kles in tlio “Mare Humormn” and by the 
clefts through the Hippalus, the genetic 
connection of which cannot bo doubted, ^ 

The wrinkles originated by expansion 
below the warm masses. After the destruc- 
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tioii of a part of the mountains and of the 
Hippalus the glowing melted flushes found 
their way to the south-west, where the flow- 
ing off was followed by a rapid cooling 
process which caused three clefts of tension 
radial to the centre of heat. 

At the uttermost rent two craters wore 
formed, of which the smaller discharged 
magma. The bubble-craters on the plains 
correctly show on the outside of the slope the 
lava crust, and in.side the clear magma pit. A 
great number of large craters in the mare 
Nubium \vere destroyed by flushes. 

IX. Copernicus has, of all craters, ac- 
cording to his aspect, thrown out the 
•largest quantity of magma, so much that the 
uniting of all the surrounding seas is 
a consequence of these outpourings. The 
last efforts in the interior of Copernicus and 
Aristotle are distinctly visible on the bot- 
toms of the craters. Lalande shows ejections 
of magma over the covering of lava. For the 
student of details it might be recommended 
to note all the undefinable white spots 
in the marsh plains (Mare-Ebenen) as the 
Lasell or Linn6, which may probably be 
meteoric contacts, and which ought espe- 
cially to be noted,, while, on the other hand, 
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the search for the smallest craters or pores 
which this or that topographisthad forgotten, 
01’ wliicli might have been even newly 
formed, has no real value. Sdeme may ha 
natixjied as soon m wo understand lohat toe 
can distinetly perceive. 

X. One of the mo.st interesting parts of 
the moon is the Bay of the Apennines be- 
cause the glowing sea has melted under 
the massive of the Apennines to the place 
of draught, and the masses in the plains 
are nothing else than rocks which Inive 
fallen into the sea, and of Avliich the places 
of fractni’e are provable, as Messrs. LooAvy 
& Puisenx have, we remark with pleasure, 
also rightly perceived. The temperatures 
•were not sufliciently high to molt the fallen 
masses entirely. The junction of the Apen- 
nines with the Caucasus was molten through- 
out and tl>e seas Imbrlum and Sorenitatis 
were connected. While Archimedes shows 
a. dark lava bottom Aaloliciis and ArisUillus 
have alt ovorllowod the craters and their 
environs with magma. Also around the 
Manilins there is distinctly visible the ovor- 
llowing by magma, Linn 6 would appear 
to bo more like a depression caused by 
contact than a crater. 
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XT. The wrinkles of expansion also show 
themselves here. The Sinus Iridium was 
formerly an inclosed sea. The wrinkles 
follow pretty closely what would be the old 
shore of that sea. Plato shows its dai'k 
lava crust. In the mare Frigoris are white 
spots, while in the mare Imbiduni the bubble- 
craters show brightly through the dark 
lava cover. 


Fascicle 0. 

XIII. Above are the mountains of the 
Caucasus which belonged to the Apennines 
before the uniting of the two seas. On the 
right is the Cassini, of which a model made 
by the author is shown in fig. 3, page 23. 
Below we find the largo cross valley which 
exhibits a scratching as by a meteor at that 
epoch when the lunar crust was still in a 
plastic-tenacious state. By the enormous 
ejections of the Aristotle and Eudoxus to 
the north the greater part of the largo cra- 
ters were so destroyed and their ruins emerge 
as from marshes. Small craters there to bo 
found in peifect state disclose quite distinctly 
their later origin, 

XI7, At the top is tho Tycho in the form 
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of a trough; but without horizoutal bottom, a 
pi'oof that it raged thoroughly. 

At the north of the Lexell was a marsh 
which de.stroyed a part of it. In the neigln 
boui'hood of the above mentioned mai'sh, tiie 
two craters Hell Avere formed. A cleft 
sigiiiiios advanced cooling-, wlrerefore the 
gases always, and the magma only occasion- 
ally, could subdue the cooled masses and 
make their exit a,t the .surface. The .so- 
called “railway” behveen Thebit and Birt 
is liardly a Avrinklo, but an oojsed cleft, 
which already existed before tlie formation of 
the niar.sl), and wliicli is lava covered like 
the writiklc.s, othorwi.so the liglit side would 
appear brilliant. Powerful linslie.s .seem to 
invAm been furnished by the jloiiillaud, in 
the environs of which tlio vo.stigos of many 
cratens can bo recognized under the cover 
of lava. 

XV. Tins figure shows tlie Copernicus, 
whicti destroyed the Cai-pathians, joined the 
seas and at last overflowed tlio dark lava 
crust Avith frosii magma. Lnhiiide lias aLso 
throAVM out magma. 

XVI. This , page forms a side-piece to the 
former, Avitli the small, but: more violent 
Kepler. Most, of the newer formations are 
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of no importance. As a very nice bubble- 
crater Lambert shows itself under the lava 
cover, while several smaller cratei's, as for 
example Euclides eject magma. 

XVn. When we contemplate the scene ot 
this dreadful struggle, with its manifold 
forces wo mivst not forget that before tlio 
formation of seas similar formations had 
already existed, for which the attentive ob- 
server finds a hundred proofs. 


Fascicle D. 

XVIII. Like no other picture, Clavius 
shows its wonderful form and magnitude 
which I’onders all attempt at de.scription 
fruitless, if not impossible. 

XIX. As before mentioned Bouillaud pre- 
sents itself here as principal purveyor of the 
oozing masses to the south and its devasta- 
tions are innumerable, 

XXI. The Mare Ci'isium is one of the 
few which might not be directly connected 
with the united seas; but there exist only 
oozing canals between them. The south end 
of the mare Foecunditatis had been formed 
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by the ejections from Petavius and Lang- 
renus. 

XXII. In this figure a diagonal parallel- 
ism makes itself remarkable in the middle. 
To the question: in which direction did the 
streaming occur? w'c receive the indirect 
answer ‘from Julius Caesar,’ as the latter 
had been partially devastated in the direc- 
tion from south-west to north-east, Later, 
there arose Manilius with ejection of magma 
on to the lava cover, then Bessel, Monelaus, 
Arago, Ritter, Ross, and others, which have all 
arisen later in more tranquil epochs. Linnd 
appears as a white spot among several 
others. 

XXIII. This table shows tlie best of the 
former connection of the Apennines with 
the Caucasus. The so-called cross-valley is 
also vei’y visible. The ejections of magma 
from the Aristotle and Eudoxus are very 
prominent; the illumination of the on- 
vii'ons of the Archimedes seems to prove 
its ejections of magma to the south, Pico 
and Piton distinguish themselves among the 
oozing cones, rvhich arc very seldom to bo 
found in the more exposed parts of the 
surface, Plato makes itself always remark- 
able by its darker lava cover. 
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Fascicle E. 

XXIV. The Ilaita valley sliow.s here very 
distinctly that its cavity has not been formed 
by a stream, but more by the rollingraovement 
or contact of a meteor at the time of the 
])lastic state. 

XX Y. Sevmral signs go to support the 
opinion that the Altai mountains formed 
the left shore of a streaming wliicli led in 
the direction of Catherina, Theophilus, Tori- 
celli, into the connected seas Nectaris and 
TranqufllUatis. 

XXVIL The action of the above mentioned 
streaming is hero again, to be observed, as it 
has devastated the annular rampart around 
the Toricclli most completely. It is always 
interesting' to observe the ramparts melted 
clown by hot flushes, for cxamplo that of 
the Fracastor. The large wrinkle between 
Posidonius, and Plana shows indubitably 
the pai’allelism with the shore, though wrink- 
les can also be found without this appear- 
ance. 

XXVin. This llgure offers a scone of 
many devastations by the formation of 
mai’ishes and seas. Of the rtiinparls destroyed 
by tlie flush, the Qftrtnor is the most strik-. 
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ing, though the formations are more de- 
vastated from that point towards the North 
Pole. 

XXIX. This representation must bo 
reckoned by the globular parallelism ; it 
wilt be observed that to the mare Crisium 
there were many ways open for the oozing 
canals, and that Volta represents the scant 
remains of a crater in a marsh. 


Fascicle F. 

XXX. Tills is a representation of groat 
value for the student of the mechanic of the 
moon. An especially welcome object in 
the right western illumination would be 
the Wargentin, and we hope that in time 
we shall be able to get a bettor photograph 
of it. The Wargentin is the only object of 
the whole lunar surface which shows how 
an annular monntnin or crater could entirely 
ilU itself up to the brim by the quiet, though 
constant influx of magma free from ex- 
panding gases. In any case it had scarcely 
overflowed, and was apparently not com- 
pletely molten through ; by the richer supply 
of magma, however, it would have been 
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molten through and consequently would 
have been emptied. The sea Humormn 
shows how the Hushes devastated the. still 
present forms, whereby Doppehnayer, Hip- 
palus, and Lee sunered the most, w'hile 
Gassendi suffered leas. 

XXXI. On this iigure a hitherto existing 
streaming shows itself especially well, which 
travelled from the Piccblomini . along the 
Altai mountains, behind Catherina and Theo- 
philus to the sea. The Fi’acnator which 
had been partly melted by the Hush of the 
mare of Nectaris, distinguishes itself from the 
other ramparts. Though the mutual destruc- 
tion of formations can he observed on the 
whole moon, the Theophilus and Cyrillus 
are still very favourable for study. The 
author here permits himself to remark his 
opposition to the opinion that the principal 
types of the annular mountains were poly- 
gonal. After the explanations hitherto given 
in thiswork itraight be clear to everybody that 
the mechanical principle of the fluid-melted 
or gaseous ebullitions, where no obstacle 
exists, can only lead to the annular form 
■and that any other geometi’ical form, ex- 
cepting hazards, is impossible. Tlie Cyrillus 
is a shallower crater than the later risen 
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Theophilus. This lal;ter extended itself so 
energetically that it engi-aved a inueli deeper 
and equally wide crater into the mass, 
partially destroying the rampart of the 
Oyrillus. This phenomenon is to be found 
many hundreds of times on the moon, but 
never in such an exposed position. Of the 
Oyrillus it had formerly boon affirmed to 
be more quadrangular than round, 

XXXII. This plate also confirms the 
parallelism which has been caused by the 
streaming from the sea Tranquillitatis in the 
direction of the Julius Ciosar to the Apen- 
nines. 

XXXIII. The three large “Platos” 
Ptolemaeus, Alphonse, and Albategnius also 
show that there exists no rule for the ter- 
mination of eruptive activity by this cate- 
gory. 

XXXIV. Belonging to the fine rarities 
on this illustration arc the scanty ebullitions 
through the lava cover Pi ton, Pico, Mont 
Tenerifle and others. The supposed outflow 
of the Archimedes to the south is so to bo 
understood that the lava-crust remained on 
the Plato, as for example an ice-covering 
of liquid. The whole repi’esoiits a grand 
scone of the process of devastation, 
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XXXV. Here is the Aristotle in all its 
North Polar devastating' compactness. The 
Terminator and the libration have been 
beautifully considered in this photograph. 
The reader may compare the Bllrg' witli 
the ebullition produced in the author’s ex- 
periment, fig. (), page 2U. The destroyed 
Gartner as well as the Melon and Consorts, 
which form together a marsh, are splendidly 
to be seen. 


Fascicle Q. 

XXXVII. This view signifies the agony 
of the moon. It is a phenomenon which 
occurs unfortunately too often in the iron 
foundry to the most difficult and preci- 
ous castings; for when this furious spitting 
overcomes the light iluid state of the metal, 
the Casting generally becomes a wreck, 
though it can, in spite of the destructive 
agitation, still be serviceable in so far as 
the metal in the mould comes to tranquillity 
during the light-fluid state. The reader may 
judge from this fore knowledge of the iron 
founder as to the destiny of his work, that 
the occuri'once and the causes of the spurt- 



FASCICLE G. 


69 


ilig are well known to iron founders, and 
that the I'i^ht explanation of this illustration 
may, without scruple, be given by them. 

When this tempestuous act took place 
on the moon, the latter had surely no open- 
ing whatever on the side nearest the earth 
and scarcely any on the opposite side. By 
the exploding gase.s at the exit the magma 
was ejected sideways more than upwai'ds, 
so that the trajectory of the magma spouts 
did not allow the latter to fall outwards 
from the ramparts, wlierefore the depart- 
ment of the “dark rosette” could not be 
sprinkled over, in general. Like all the 
other openings this one of the Tycho had, 
at last, to fail in consequence of the dead- 
ness of the oozing process, so that the last 
expiring effort could only produce an oozing 
coiiQ, Since this moment the gases only 
could come to the surface of the moon, and 
this only by the formation of clefts. Their 
beautiful cratei's may be found everywhere 
in great number, 

XXXVin. The preceding explanations 
belong also to this plate. Here the “rosette” 
is still more prominent. A small number 
of rays of magma, tangential to the 
crown of the rampart, have caused many 
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reflections, or scruples, which, however, the 
author does not share. Tlie conviction that 
they could only have been thrown out of the 
trough of Tycho ouglit to be sufficient. By 
considering the cohesion and adhesion of 
the thrown-out masses at the walls of the 
tray, which latter can have much assisted 
the throwing about of those magma jets, or 
rays, it can easily be understood, why 
just the most visible rays gave occasion 
to this phenomenon, in Avhich the increasing 
stiffening is demonstrated. 

XXXIX. This plate evidently owes its 
presence to the engaging Petavius, Ayhich 
shows itself as a very eruptive formation, 
similar to Langrenus. Every spectator will 
find the cleft in the bottom of Petavius, 
very strange, while this cleft forms, on the 
contrary, a very welcome pi'oof for the 
opinion which the author hold long ago, 
before he studied the Parisian Atlas. It 
may be considered that only rich effusions 
could unite themselves with the cold ground 
on which they fell, Avhlch fact is accident- 
ally disclosed by this striking cleft. The 
explanation is not difficult, as the shallow- 
ness and the double brim of Petavius have 
led to the supposition that a bottom with 
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brim has been formed which has no real 
connection with the mass of the crater, 
whereby in consequence of the heat in the 
striking’ mass of the oozing cone the disc 
with the border had to crack. This is quite 
a regular process when the masses are 
supposed to be brittle. Were the disc not 
jammed in the trough, the cleft would appear 
further from the brim, 

XL. This table shows the mare Humorum 
in a very clear manner. Hippalus had been 
destroyed for the forcing of the south-eastern 
passage, in the south two lakes and the 
Doppelmayer became victims to this, and 
tlio embracing of the Gassendi had begun, 
the sea-shores of which had been much 
weakened. To the east of the sea there 
are clefts which were produced by causes 
coming more from the east, and to which 
also belong the marsh in which stands the 
Billy. 

XI ;I, One of the unconnected seas shows 
itself here greatly enlarged. It is to be 
observed that the seas had almost become 
connected at the Proclus. It must also 
strike everyone looking at this illustration 
that the largest clefts are not to be found 
in the great sea plains, which fact has its 
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cause in the uniform distribution of the 
heat, and because the lava cover better 
isolates against the rapid cooling than the 
magma. 


Fascicle H. 

XLIV. It would bo very desirable to 
have a continuation of this photograph to 
the north, so that a good Wargen tin should 
find room enough on it. Eastward of the 
Schiller there was a devastating marsh. 

XLV. This plate shows very beautifully 
the Fracastor and the Beaumont wliich had 
been destroyed by the mare Humorum ; wo 
also see, not less distinctly, the deeply ex- 
cavated Theophilus and the direction of the 
stream from the Piccolomini along the Mont 
Altai to the sea Nectaris. 

XLVI. This is a very suitable represent- 
ation for the study of the furrow and crater 
of the Hyginus. This small furrow, or rill, is 
not totally without genetic connection with 
the longer furrow of Ariadaeus. With re- 
gard to the reality of the many observations 
made in the last century, the author will 
not allow himself to form a j udgment ; he 
only places himself at the point of view. 
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that the formation of furrows and the crashes 
of "bubbles” are still possible now and for 
unlimited peiuods. The moon has proportion- 
ately sooner ceased the direct emanation 
of heat than the earth, as is shown by 
the Tycho. 

We know that in the earth at a depth 
of about 42,000 yards fluid lava would be 
found, wherefore it may be supposed that, 
in comparison with the earth, the moon’s 
crust cannot have a tliiclcness of many 
hundreds of miles, whereby the formation 
of new clefts could scarcely be possible. 
The author thinks that the thickness of the 
lunar crust might be from 60 to 200 miles. 

XLVII. On this photograph the places 
of the breaking' off at the Apennines dis- 
tinguish tliemselves pretty clearlj^, just as 
if we could replace some of the fragments 
into the fracture. 

A complete south-western parallelism 
seems to be in connection with that stream- 
ing, which went from the sea Tranquillitatis 
in the direction of the Julius Cmsar to the 
Apennines, it can also be surmised, by the 
degree of light on an original photograph, 
that the craters Triesnecker, Codin, Agrippa, 
and Manilius had furnished great flu.shes. 
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Final Words. 

The aiitboi' concludes tliis little worlf 
with the full conviction that the majoilty 
of the interested scientists will come to the 
opinion that the definition of the surface of 
the moon is incomparably easier than that 
of the earth in consequence of the typical 
character and the almost invariable form- 
ations on the moon. Tlie great difference 
between the meclianic of the moon and that 
of the earth is that the formations on ilm 
moon exelusiveli/ took place on the surface, 
and that therefore a throwing off or turning 
aside of these formations can nowhere be 
observed, while the elevations and cavities 
of our globe, excepting the volcanoes, have 
been caused solely by this upheaval, as a 
consequence of the efforts of contraction 
and equilibration. 

The author closes his remarks with the 
hope that science may be induced to give 
to the study of the moon the increased 
attention which by its open and honest face 
it deserves. 


THE END. 




